Abstract-The investment for distribution network construction is an important part of power grid construction. The establishment of analysis model for the investment and operational efficiency of distribution network construction is able to ensure the economic operation and reliability of power system, and has become a key method to the realization of the intensified grid construction. This paper has established the data envelopment analysis model and indicators about demand side response are added. The model is more scientific and accurate. Meanwhile, the practicality of this model has been proved through the example analysis.
INTRODUCTION
Throughout the current research situation in this field, the DEA model is widely used in power grid construction [1, 2] . However, there is no research that analyze the investment and operational efficiency of distribution network by the combination of the DEA model [3] . The safe and stable operation of power distribution network that promoted by the implement of the demand side response is not considered as well [4] [5] [6] . Based on the lack of research above, this paper will establish a model that combines the DEA model with the entropy method. And a evaluation index system of the investment and operational efficiency of distribution network that is compatible with the demand side response will also be established. After that, the investment and operational efficiency of distribution network will be evaluated using the given model and index system.
II. CONSTRUCTION OF EVALUATION INDEX SYSTEM
The investment of the distribution network is the construction that adapts to the future city grid upgrades and satisfies the regional electricity demand. This paper will establish the evaluation system according to the economic indicators of the investment and operation of the distribution network, and the demand side response of users are also taken into account. The index system is given in TABLE Ⅰ.
 Indicators of the distribution network investment.
These indicators reflect the situation of the investment of the distribution network and the cost and benefit of the investment. Including the increased power supply for unit investment, the increased power supply for increased unit substation capacity, the investment payback period, NPV, IRR, etc.. Among them, the investment payback period, NPV and IRR take the annual average value of distribution network investment projects.
 Index of distribution network operation. These indicators reflect the operation of distribution network.
Including the capacity-load rate, the line loss rate, the load forecast accuracy, etc..
 Index of demand side response. These indicators reflect the implement of demand response projects dominated by grid enterprises and their impacts on the operation of the distribution network. Including the added value of daily load rate on average, the maximum load reduction, the demand side response costs, the power system expansion investment that can be avoided, etc.. 
Constraint conditions is given as: 
Solve the linear programming model, get  is the investment and operational efficiency.  values 0 1    , the lower value of  , the lower efficiency is; the higher value of  , the higher efficiency is. When  =1, the efficiency of investment and operation is the highest, therefore, the optimal situation is achieved.
IV. EXAMPLES ANALYSIS

A. The Evaluation System After
B. Simplification
As is discussed above, the index system after simplification is shown in TABLE II. Besides, according to the special requirements of DEA model, indicators are divided into input-indicator and output-indicator in this paper. Judging from the results, gaps of investment and operational efficiency between these four cities are large. Compared with other three cities, City D has been at a relatively high level; City A had its efficiency greatly improve in 2011. And in 2014, optimum was achieved. Therefore, the investment and operational efficiency of City A in 2014 can be regarded as the benchmarking for calibration management. Because of the large rate of rural network, the efficiency of City C and D are low.
V. CONCLUSIONS
With the development of economic and society, demand for electricity has steadily increased. The construction of power grid, especially the planning and investment of the distribution network, is significant to the development of power industry in the future. In this paper, an evaluation model for the investment and operational efficiency of distribution network based on DEA is established. The entropy weight method is used to give weight indicators scientifically, and measure input and output data for the investment and operation of distribution network. Also, the demand side response is brought into the system to evaluate investment and operational efficiency of distribution networks. It's proved by the analysis of examples that the result of the evaluation system is precise, objective and practical. The model can be used to evaluate investment and operational efficiency of distribution networks of power grid enterprises and promote them to develop DSM work. 
